Versatile substrates and probes for IgA1 protease activity.
Bacterial meningitis is a severe infectious disease with high mortality. Gram-positive and Gram-negative bacteria that cause meningitis secrete immunoglobulin A1 (IgA1) proteases to assist in mucosal colonization, invasion, and immune evasion. IgA1 proteases have unique selectivity, with few reported substrates other than IgA1 from human tissue. Here we describe the design, characterization, and application of peptide substrates for diverse IgA1 proteases from Neisseria, Haemophilus, and Streptococcus bacteria. IgA1 proteases from diverse strains showed unexpected selectivity profiles among peptide substrates derived from autoproteolytic sites. A fluorescence probe derived from one of these peptides was used to quantitate IgA1 protease activity in buffer and in human cerebrospinal fluid; it was able to detect recombinant Haemophilus influenzae type 1 IgA1 protease at less than 1 μg mL(-1) . We also used the probe to establish the first high-throughput screen for IgA1 protease inhibitors. This work provides tools that will help investigate the roles of IgA1 proteases in bacterial colonization, immune evasion, and infection.